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ARTÍCULO  DE  REVISIÓN
RESUMEN
La puesta en el mercado de Fungifree AB®, es el producto de más de una década de trabajo de 
investigadores mexicanos. El desarrollo del proyecto, involucró desde los primeros estudios de ciencia 
básica, hasta el otorgamiento de los registros de uso por parte de autoridades mexicanas. Lo anterior, 
requirió que los investigadores involucrados enfrentaran el proyecto con una visión más tecnológica que 
académica, lo que permitió proteger el desarrollo mediante una patente y la creación de la empresa 
TXHÀQDOPHQWHOLFHQFLDUtDODWHFQRORJtD\OOHYDUtDHOELRIXQJLFLGDDOPHUFDGR
Fungifree AB® es el primer biofungicida desarrollado en México que llega al mercado. Ha sido reconocido 
por organizaciones nacionales e internacionales con premios a la innovación, y en noviembre de 2014 
UHFLELyODFHUWLÀFDFLyQFRPRSURGXFWRRUJiQLFR(QHVWHSUR\HFWRHOWUDEDMRFRQMXQWRGHLQVWLWXFLRQHV
S~EOLFDV\SULYDGDVKDORJUDGROOHYDUDOPHUFDGRXQELRIXQJLFLGDHÀFD]SDUDODSURGXFFLyQGHIUXWDV\
KRUWDOL]DVGHDOWDFDOLGDGLQRFXDV\VXVFHSWLEOHVGHVHUH[SRUWDGDVDSDtVHVHQGRQGHHOXVRGHSHVWLFLGDV
TXtPLFRVHVWiIXHUWHPHQWHUHJXODGR
Palabras Clave:%LRIXQJLFLGD¿WRSDWyJHQRV)XQJLIUHH$%®LQQRYDFLyQ\FRPHUFLDOL]DFLyQGHWHFQRORJtDV
ABSTRACT
More than a decade of Mexican researcher's work resulted in the commercialization of Fungifree AB®. The 
development of the project involved aspects ranging from basic science research to product registration 
before Mexican authorities. This development required that the scientist involved had a technological 
rather than academic approach, allowing the protection of the innovation by a patent and the creation 
of a spin-off company, which eventually put the biofungicide into the market. 
)XQJLIUHH$%LVWKHÀUVWELRIXQJLFLGHLQWKHPDUNHWIXOO\GHYHORSHGLQ0H[LFR,WKDVEHHQUHFRJQL]HG
E\QDWLRQDODQG LQWHUQDWLRQDORUJDQL]DWLRQVZLWK LQQRYDWLRQDZDUGV)XWKHUPRUHRUJDQLFFHUWLÀFDWLRQ
was obtained on November 2014. The project involved collaborative work of several public and private 
institutions, bringing to the market an effective product for the safe production of high quality fruits and 
vegetables leaving no pesticides residues. This last property, allows the farmers the possibility to export 
their products to international markets in which the use of chemical pesticides is highly regulated.
Key Words:%LRIXQJLFLGHSK\WRSDWKRJHQV)XQJLIUHH$%®LQQRYDWLRQDQGWHFKQRORJ\FRPPHUFLDOL]DWLRQ
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ungifree AB® HV XQ ELRIXQJLFLGD FRPSOHWDPHQWH
GHVDUUROODGR HQ 0p[LFR \ HV HO SULPHUR GH VX
FODVHHQ OOHJDUDOPHUFDGR(VWHDUWtFXORDPSOtD OD
H[SHULHQFLDGHVFULWDHQXQDSXEOLFDFLyQSUHYLD[1]H
INTRODUCCIÓN
F
LOXVWUDORVSULQFLSDOHVDVSHFWRVGHOGHVDUUROORGHXQSUR\HFWR
TXHOOHYyDODFRPHUFLDOL]DFLyQGHFungifree ABDSDUWLUGH
QRYLHPEUH GH  \ HO WUDEDMR SRVWHULRU TXH KD SHUPLWLGR
DPSOLDUVXUHJLVWURGHXVRSDUDHOFRQWUROGHWUHVHQIHUPHGDGHV
RFDVLRQDGDVSRUKRQJRVHQFXOWLYRVPDQJRDJXDFDWHSDSD\R
OLPDWRURQMROLPRQHURQDUDQMRPDQGDULQRIUHVD]DU]DPRUD
DUiQGDQR IUDPEXHVD EHUHQMHQD FKLOH FKLOH EHOO MLWRPDWH
WRPDWHGHFiVFDUDFDODED]DFDODEDFLWDFKD\RWHPHOyQSHSLQR
\VDQGtD/RVWHPDVLQFOX\HQQRVyORHOGHVDUUROORFLHQWt¿FR
WHFQROyJLFRVLQRWDPELpQRWURVDVSHFWRVTXHIXHURQFUXFLDOHV
SDUD HO p[LWR GHO SUR\HFWR LQFOX\HQGR ORV VLJXLHQWHV D OD
FUHDFLyQGHXQDHPSUHVDspin-offGHRULHQWDFLyQWHFQROyJLFD
TXHHVFDOyODSURGXFFLyQGHOELRIXQJLFLGDEHOUHJLVWURGHO
SURGXFWRDQWHODVDXWRULGDGHVDJUtFRODV\GHVDOXGGH0p[LFR
\FHOHVWDEOHFLPLHQWRGHXQDFRODERUDFLyQFRQXQDHPSUHVD
FRPHUFLDOSDUDODGLVWULEXFLyQGHOSURGXFWRHQHOSDtV
ANTECEDENTES
/DGHQRPLQDGD³UHYROXFLyQYHUGH´RFXUULGDGXUDQWHODVHJXQGD
PLWDGGHOVLJORSDVDGRLPSOLFyHOXVRLQWHQVLYRGHDJURTXtPLFRV
SHVWLFLGDV\IHUWLOL]DQWHVDJXD\RWURVLQVXPRVDVtFRPRHO
PRQRFXOWLYR GH YDULHGDGHV JHQpWLFDPHQWH PHMRUDGDV SDUD
VRVWHQHUODSURGXFFLyQDJUtFRODTXHGHPDQGDEDHODFHOHUDGR
FUHFLPLHQWRSREODFLRQDO>@/DLQGXVWULDGHSHVWLFLGDVÀRUHFLy\OD
SURGXFFLyQDJUtFRODGHOPXQGRDXPHQWyJUDFLDVDODUHGXFFLyQ
GHODVSpUGLGDVGHELGDVDSODJDV\SDWyJHQRV6LQHPEDUJRHO
XVRLQWHQVLYR\IUHFXHQWHPHQWHH[FHVLYRGHSHVWLFLGDVTXtPLFRV
VH FRQYLUWLy HQ XQD DPHQD]D D OD VDOXG S~EOLFD \ DOPHGLR
DPELHQWH$GLFLRQDOPHQWHORVSURGXFWRUHVH[SHULPHQWDURQXQD
UHGXFFLyQHQODH¿FDFLDGHHVWRVSHVWLFLGDVGHELGRDODFDGDYH]
PiVIUHFXHQWHJHQHUDFLyQGHUHVLVWHQFLDGHORVSDWyJHQRVDHOORV
/DVLQVWLWXFLRQHVIHGHUDOHVHQSDtVHVFRPR0p[LFRUHVSRQGLHURQ
DHVWHIHQyPHQRDVtFRPRDODFUHFLHQWHGHPDQGDGHSURGXFWRV
DJUtFRODVFXOWLYDGRVRUJiQLFDPHQWHHVWDEOHFLHQGRUHJXODFLRQHV
SDUDUHGXFLURHOLPLQDUHOXVRGHSHVWLFLGDV\REWHQHUPHMRUHV
FRVHFKDV
/DV HQIHUPHGDGHV RFDVLRQDGDV SRU ORV PLFURRUJDQLVPRV
¿WRSDWyJHQRV VRQ ODV FDXVDQWHV GH FRQVLGHUDEOHV SpUGLGDV
DJUtFRODVODVFXDOHVSXHGHQSUHVHQWDUVHGXUDQWHODSURGXFFLyQ
HOHPSDTXHHOWUDQVSRUWH\ODFRPHUFLDOL]DFLyQGHORVSURGXFWRV
(VWDVSpUGLGDVSXHGHQLUGHVGHQLYHOHVPtQLPRVKDVWDHO
\HOGDxRHFRQyPLFRQRHVQHFHVDULDPHQWHSURSRUFLRQDO\DTXH
HOYDORUGHODSURGXFFLyQSXHGHUHGXFLUVHFRQVLGHUDEOHPHQWH
DXQ FRQ XQD VHYHULGDG GH GDxR PtQLPD>@ 3RU OR DQWHULRU
DFWXDOPHQWHVHHYDO~DQWHFQRORJtDVSDUDHOPDQHMRDOWHUQDWLYR
GHSODJDVEXVFDQGRFXEULUODGHPDQGDGHPDQHUDVXVWHQWDEOH
8QDDOWHUQDWLYDTXHKDWHQLGRp[LWR\SRSXODULGDGFUHFLHQWHHV
ODTXHSUHVHQWDQORVPpWRGRVELROyJLFRVEDVDGRVHQRUJDQLVPRV
TXHQDWXUDOPHQWHHOLPLQDQRFRQWURODQSODJDV\HQIHUPHGDGHV
eVWRVVHGHQRPLQDQ$JHQWHVGH&RQWURO%LROyJLFR$&%[4,5]
EL ORIGEN DEL PROBLEMA
8QRGHORVFXOWLYRVFX\DH[SRUWDFLyQKDHVWDGROLPLWDGDSRU
ODSUHVHQFLDGH¿WRSDWyJHQRVHVHOPDQJR0p[LFRHVXQRGH
ORV SULQFLSDOHV SURGXFWRUHV D QLYHO PXQGLDO SHUR HQ 
VyOR HO GH VXSURGXFFLyQ IXH H[SRUWDGR[6,7] GHELGR HQ
EXHQDPHGLGDDXQDDOWDLQFLGHQFLDGHDQWUDFQRVLVTXHHVOD
HQIHUPHGDGPiVFRP~QGHHVWHIUXWR\TXHVHFDUDFWHUL]DSRU
ODDSDULFLyQGHPDQFKDVQHJUDVHQVXVXSHU¿FLHSURYRFDGDV
SRUHOFUHFLPLHQWRGHOKRQJRColletotrichum gloeosporioides
3RU RWUD SDUWH ORV H[SRUWDGRUHV GH PDQJR VH HQIUHQWDQ D
LPSRUWDQWHV SUREOHPDV DO LQWHQWDU FRORFDU VX SURGXFWR HQ
PHUFDGRVFRQDOWRVQLYHOHVGHH[LJHQFLDHQFDOLGDG/DDOWD
LQFLGHQFLD GH ORV GDxRV RFDVLRQDGRV D ORV SURGXFWRV SRU
¿WRSDWyJHQRVLPSOLFDWDQWRSpUGLGDVHFRQyPLFDVVHYHUDVFRPR
GDxRVIXHUWHVDODVUHODFLRQHVFRPHUFLDOHVTXHSXHGHQLQFOXVR
SHUGHUVHSRUODPDODLPDJHQGHODVPDUFDVGHH[SRUWDFLyQKDFLD
ORVFOLHQWHVLQWHUQDFLRQDOHV
$VLPLVPRDSDUWLUGHODxRXQJUDQQ~PHURGHSDtVHVDORV
TXHVHH[SRUWDODIUXWDHQWUHORVTXHGHVWDFDQ(VWDGRV8QLGRV
&DQDGi\-DSyQUHVWULQJLHURQHOXVRGHIXQJLFLGDVTXtPLFRV[8] 
DOHVWDEOHFHU³OtPLWHVPi[LPRVGHUHVLGXDOLGDG´
8QDVSHFWRDGLFLRQDOHVTXHODORJtVWLFDGHHQYtRSRUEDUFR
FRPRRFXUUHGXUDQWHODFRPHUFLDOL]DFLyQGHOPDQJRPH[LFDQR
HQ$VLDKDFHPiVSURSLFLRHODWDTXHSRUKRQJRVSXHVWUD\HFWRV
SXHUWRDSXHUWRGHDGtDVJHQHUDQFRQGLFLRQHVIDYRUDEOHV
SDUD HO GHVDUUROOR GH ORV PLFURRUJDQLVPRV FRPR SHULRGRV
SURORQJDGRV GH KXPHGDG UHODWLYD RVFXULGDG GHQWUR GH ORV
FRQWHQGRUHV \ YHQWLODFLyQ OLPLWDGD 7RGR HVWRPXOWLSOLFD HO
ULHVJRGHPDORVDUULERV
3RU WRGR ORDQWHULRU VHGHFLGLyGHVDUUROODUXQD IRUPXODFLyQ
HVWDEOHDWHPSHUDWXUDDPELHQWHFRQEDVHHQXQDJHQWHGHFRQWURO
ELROyJLFRFDSD]GHFRQWURODUODDQWUDFQRVLVGHOPDQJRWDQWRHQ
SUHFRPRHQSRVWFRVHFKD
EL PROYECTO INICIAL DE INVESTIGACIÓN 
(VWH SUR\HFWR LQLFLy HQ HO &HQWUR GH ,QYHVWLJDFLyQ HQ
$OLPHQWDFLyQ\'HVDUUROOR8QLGDG&XOLDFiQ&,$'\FRQVLVWtD
HQ OD VHOHFFLyQ GH PLFURRUJDQLVPRV FRQ SRWHQFLDO SDUD HO
ELRFRQWUROin vitro GHColletotrichum gloeosporioides YHUOtQHD
GHWLHPSRHQOD)LJXUD
(O REMHWLYR LQLFLDO GHO SUR\HFWR GH LQYHVWLJDFLyQ IXH OD
LGHQWL¿FDFLyQ\VHOHFFLyQGHPLFURRUJDQLVPRVDQWDJyQLFRVD
ORVSDWyJHQRVI~QJLFRVHQODVHWDSDVGHSUH\SRVWFRVHFKDGHO
PDQJRIXQGDPHQWDOPHQWHODDQWUDFQRVLV(OHVWXGLRFRQVLVWLy
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Figura 1. Línea de tiempo del desarrollo de Fungifree AB®. Adaptado de Galindo, et al (2013)[1] .
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HQXQDE~VTXHGDH[WHQVLYDGHPLFURRUJDQLVPRVSULQFLSDOPHQWH
EDFWHULDV\OHYDGXUDVHQOD¿OyVIHUDGHOPDQJR
/RVPXHVWUHRV SDUD REWHQHU ORV DLVODPLHQWRV GH EDFWHULDV \
OHYDGXUDVGHOD¿OyVIHUDGHOPDQJRVHOOHYDURQDFDERHQKXHUWRV
GH HVWD IUXWD ORFDOL]DGRV HQ GLIHUHQWHV UHJLRQHV GHO (VWDGR
GH 6LQDORD 0p[LFR $SUR[LPDGDPHQWH VH REWXYLHURQ 
DLVODPLHQWRVFRQORVTXHVHUHDOL]DURQSUXHEDVGHLQKLELFLyQin 
vitro GHC. gloeosporioides, UHVXOWDQGRHQODVHOHFFLyQ¿QDOGH
EDFWHULDVFHSDVGHBacillus sp.\FHSDGHPseudomonas 
sp.)\XQDOHYDGXUDRhodotorula minuta
6HUHDOL]yXQDHYDOXDFLyQSUHOLPLQDUGHODDFWLYLGDGDQWDJRQLVWD
in vivoPHGLDQWHH[SHULPHQWRVHQLQYHUQDGHUR/RVDLVODPLHQWRV
VHOHFFLRQDGRVVHSURGXMHURQHQPHGLRQXWULWLYR\GHVSXpVVH
DVSHUMDURQHQiUEROHVGHPDQJR6HKDLGHQWL¿FDGRTXHHOSXQWR
FUtWLFRSDUDODLQIHFFLyQFRQHOKRQJRHVODÀRUDFLyQ>@SRUOR
TXHVHGHFLGLyUHDOL]DUDSOLFDFLRQHVDLQWHUYDORVUHJXODUHVGHVGH
ODÀRUDFLyQKDVWD ODFRVHFKD/DDQWHULRUHVWUDWHJLDEXVFDED
SURWHJHUODSODQWDGHODLQIHFFLyQ\WDPELpQHOIUXWRGXUDQWH
HOSURFHVRGHPDGXUDFLyQ\DTXHC. gloeosporioides SXHGH
SHUPDQHFHUODWHQWH\DWDFDUDOIUXWRHQODSRVWFRVHFKD
(VWRVUHVXOWDGRVVHSUHVHQWDURQHQXQFRQJUHVRDXVSLFLDGRSRU
HO&RQVHMR1DFLRQDOGH&LHQFLD\7HFQRORJtD&21$&<7HQ
HODxR'XUDQWHHVWHFRQJUHVRVHGLRHOSULPHUFRQWDFWR
HQWUHORVLQYHVWLJDGRUHVGHO,QVWLWXWRGH%LRWHFQRORJtD,%WGH
OD81$0\GHO&,$'(QOD)LJXUDSUHVHQWDPRVXQDOtQHD
GHWLHPSRGHOGHVDUUROORGHOSUR\HFWR/RVLQYHVWLJDGRUHVGHO
,%WGHOD81$0FRQWDEDQFRQH[SHULHQFLDHQODSURGXFFLyQ
GH PLFURRUJDQLVPRV D QLYHO SLORWR \ HVWR UHVXOWy HQ XQ
SUR\HFWRFRQMXQWRTXHWHQtDFRPRREMHWLYRODSURGXFFLyQGH
ORVDQWDJRQLVWDVDHVFDODSLORWRHQFDQWLGDGHVVX¿FLHQWHVTXH
SHUPLWLHUD FRUURERUDU ORV HVWXGLRV GH DQWDJRQLVPR LQLFLDOHV
HLGHQWL¿FDUORVDLVODGRVPLFURELDQRVTXHSUHVHQWDUDQPHMRU
DFWLYLGDGGHWHUPLQDUODFRQFHQWUDFLyQLGHDOSDUDFRQWURODUHO
SDWyJHQRORVLQWHUYDORVGHDSOLFDFLyQODHWDSDGHFXOWLYRHQTXH
VHGHEtDLQLFLDUODDSOLFDFLyQ\¿QDOPHQWHUHDOL]DUH[SHULPHQWRV
DHVFDODVHPLFRPHUFLDO\FRPHUFLDOSDUDSUREDUODH¿FLHQFLD
GHODQWDJRQLVWDGXUDQWHGLIHUHQWHVFLFORVGHFRVHFKD
&RQWRGRHVWRODYLVLyQGHOSUR\HFWRLQLFLDOVHHQULTXHFLy\
VHFRQYLUWLyHQXQSUR\HFWRPXOWLGLVFLSOLQDULRFRQODLGHDGH
SRQHUHQHOPHUFDGRPH[LFDQRXQIXQJLFLGDTXHSHUPLWLHUDD
ORVSURGXFWRUHVGHPDQJRREWHQHUIUXWRVOLEUHVGHSHVWLFLGDV
TXtPLFRV FRPR H[LJHQ ORV SDtVHV D ORV TXH VH H[SRUWD
PD\RUPHQWHHOPDQJRPH[LFDQR
(OSUR\HFWRUHFLELy¿QDQFLDPLHQWRGHO&21$&<70p[LFR
\ HVWRV IRQGRV IXHURQ XVDGRV SULQFLSDOPHQWH SDUD UHDOL]DU
HO GHVDUUROORGHO SURFHVRGH IHUPHQWDFLyQ HQ HO ,%W81$0
\DOJXQDVSUXHEDVGHFDPSRSUHOLPLQDUHVHQHOQRURHVWHGHO
(VWDGRGH6LQDORD0p[LFR/RVUHVXOWDGRVSUHYLRVPRVWUDURQ
TXHGRVGHORVDLVODPLHQWRVLGHQWL¿FDGRVGHVSXpVFRPRBacillus 
subtilis \Rhodotorula minuta HUDQ ORV TXHPRVWUDEDQ XQD
PD\RULQKLELFLyQGHOFUHFLPLHQWRGHOKRQJR¿WRSDWyJHQR(Q
HVWHSXQWRORVPLFURRUJDQLVPRVVHSUREDEDQHQFDPSRFRPR
FRQFHQWUDGRVOtTXLGRVTXHHUDQSURGXFLGRVHQODSODQWDSLORWR
GHO,%W\HQYLDGRVHQDYLyQGHOD&LXGDGGH&XHUQDYDFDDOD
GH&XOLDFiQPiVGHNPGHGLVWDQFLDSRUODPDxDQDSDUD
TXHSXGLHUDQVHUDSOLFDGRVHQHOFDPSRSRUODWDUGH
UN PROYECTO TECNOLÓGICO CON UNA VISIÓN COMERCIAL
/DV IRUPXODFLRQHV OtTXLGDV GH B. subtilis SHUPLWLHURQ XQD
UHGXFFLyQ VLJQL¿FDWLYD GH OD VHYHULGDG GH OD DQWUDFQRVLV
FDVLWUHVYHFHVPHQRUDODREWHQLGDFRQHOSURGXFWRTXtPLFR
(Benlate)XVDGRWUDGLFLRQDOPHQWHSDUDWUDWDUODHQIHUPHGDG>@, 
SHURHUDFODURTXHODVIRUPXODFLRQHVOtTXLGDVQRHUDQODPHMRU
RSFLyQFRPHUFLDOHQWpUPLQRVGHODHVWDELOLGDGDODUJRSOD]R
GHOSURGXFWRSRUORTXHVHHODERUyXQVHJXQGRSUR\HFWRSDUD
HOGHVDUUROORGHIRUPXODFLRQHVVyOLGDV¿QDQFLDGRSRUXQIRQGR
HVSHFLDOGH&21$&<7\OD6HFUHWDUtDGH$JULFXOWXUD*DQDGHUtD
'HVDUUROOR5XUDO3HVFD\$OLPHQWDFLyQ6$*$53$TXHWLHQH
XQDRULHQWDFLyQPiVWHFQROyJLFDTXHGHFLHQFLDEiVLFD'HVSXpV
GHWUHVDxRVVHORJUyHOGHVDUUROORGHXQDIRUPXODFLyQVyOLGD
HVWDEOHDEDVHGHB. subtilis 83,TXHWDPELpQORJUyXQDUHGXFFLyQ
VLJQL¿FDWLYDGHODHQIHUPHGDGPD\RURLJXDODODREWHQLGDFRQ
HOFRQWUROTXtPLFRWUDGLFLRQDO/DSXEOLFDFLyQGHHVWRVUHVXOWDGRV
HQXQDUHYLVWDGHGLYXOJDFLyQFRQVXOWDGDSRUORVSURIHVLRQDOHV
HQDJURQHJRFLRV[11]SHUPLWLyTXHODFRPSDxtDH[SRUWDGRUDGH
PDQJRV³(O5RGHR)UXLW´FRQWDFWDUDDORVLQYHVWLJDGRUHV\DTXH
HVDHPSUHVDHVWDEDEXVFDQGRDOWHUQDWLYDVTXHOHVSHUPLWLHUDQ
HOFRQWUROGHODDQWUDFQRVLVSDUDREWHQHUODPD\RUFDQWLGDGGH
IUXWRVFRQFDOLGDGGHH[SRUWDFLyQHVGHFLUOLEUHVGHPDQFKDV
\RGDxRRFDVLRQDGRSRUDQWUDFQRVLVYHUOtQHDGHWLHPSRHQ
OD)LJXUD
³(O5RGHR)UXLW´RIUHFLyOOHYDUDFDERSUXHEDVFRQODIRUPXODFLyQ
VyOLGD6HUHDOL]DURQH[SHULPHQWRVDHVFDODVHPLFRPHUFLDO\
FRPHUFLDOFRQ¿UPDQGRODH¿FDFLDGHOSURGXFWR8QRGHORV
UHVXOWDGRVPiV LPSRUWDQWHVTXH VHREWXYLHURQ HQ HVWD HWDSD
IXHTXHDODSOLFDUODIRUPXODFLyQTXHGHVSXpVVHFRQYHUWLUtD
HQFungifree AB® VHREWXYRKDVWDXQGH ORVPDQJRV
OLEUHVGHDQWUDFQRVLV\FRQFDOLGDGQHFHVDULDSDUDH[SRUWDFLyQ
LQFOXVRD-DSyQTXHWLHQHORVUHTXHULPLHQWRVGHFDOLGDGPiV
H[LJHQWHVPLHQWUDVTXHFRQHOWUDWDPLHQWRTXtPLFRWUDGLFLRQDO
VyORVHDOFDQ]DEDXQ>@6LQHPEDUJRODFRQWULEXFLyQPiV
LPSRUWDQWHGHHVWDHWDSDIXHTXHODHPSUHVD³(O5RGHR)UXLW´
SURPRYLyHOXVRGHOSURGXFWRHQWUHORVSURGXFWRUHVTXLHQHVDO
FRQVWDWDUORVUHVXOWDGRVREWHQLGRVORUHFRPHQGDURQ±DVXYH]±D
RWURV/RDQWHULRUHVWXYRVXVWHQWDGRHQHOKHFKRGHTXHHOXVR
GHHVWHSURGXFWRSHUPLWLyFRVHFKDUIUXWRVGHDOWDFDOLGDGOLEUHV
GHUHVLGXRVTXtPLFRVORTXHDXPHQWyVLJQL¿FDWLYDPHQWHVXV
SRVLELOLGDGHVGHH[SRUWDFLyQDSHUWXUDGHPHUFDGRVHQGRQGHVH
ORJUDQSUHFLRVPX\VXSHULRUHVDORVGHOPHUFDGRQDFLRQDO/RV
GDWRVJHQHUDGRVHQHVWDHWDSD\HOFRQWDFWRFRQORVSURGXFWRUHV
SHUPLWLHURQDORVLQYHVWLJDGRUHVWHQHUXQDYLVLyQPiVFRPHUFLDO
GHOSUR\HFWR
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'HELGR D ORV UHVXOWDGRV H[LWRVRV REWHQLGRV GXUDQWH ODV
SULPHUDVIDVHVGHHVWHGHVDUUROORWHFQROyJLFRODVLQVWLWXFLRQHV
LQYROXFUDGDV,%W\&,$'GHFLGLHURQVROLFLWDUFRQMXQWDPHQWH
XQDSDWHQWHPH[LFDQDHQHODxRTXHVHDPSOLyPHGLDQWHHO
VLVWHPD3&7DRWURVSDtVHVYHUOtQHDGHWLHPSRHQOD)LJXUD
7DPELpQVHUHDOL]yXQHVWXGLRGHOHVWDGRGHODUWHSDUDDVHJXUDU
ODRULJLQDOLGDGGHODLQYHQFLyQ\GHWHUPLQDUODPHMRUHVWUDWHJLD\
SDWHQWDUOR/DVUHLYLQGLFDFLRQHVSURWHJHQODIRUPXODFLyQVyOLGD
\VHFDGHB. subtilisHOLQJUHGLHQWHDFWLYRGHFungifree AB®
SDUDHOFRQWUROELROyJLFRGHC. gloeosporioidesHQORVFXOWLYRV
GHPDQJRDJXDFDWH\SDSD\R3DWHQWHPH[LFDQD1R
<D FRQ OD VROLFLWXG GH SDWHQWH VH UHDOL]DURQ QHJRFLDFLRQHV
VXFHVLYDVFRQFRPSDxtDVSURGXFWRUDVGHDJURTXtPLFRVSDUD
WUDQVIHULUOHVODWHFQRORJtDVLQHPEDUJRDSHVDUGHKDEHULQLFLDGR
QHJRFLDFLRQHV¿QDOPHQWHODVFRPSDxtDVVHUHWLUDURQ\QRVH
FRQFUHWyODWUDQVIHUHQFLDYHUOtQHDGHWLHPSRHQOD)LJXUD
'XUDQWHHVWDHWDSDDGHPiVGHO¿QDQFLDPLHQWRGH6$*$53$
&21$&<7 VHREWXYLHURQGRV DSR\RVPiVSRUSDUWHGH OD
'LUHFFLyQ*HQHUDOGH$VXQWRVGHO3HUVRQDO$FDGpPLFRGHOD
81$0'*$3$81$0TXHIXHURQXWLOL]DGRVSDUDRSWLPL]DU
HO SURFHVR GH IHUPHQWDFLyQ H LGHQWL¿FDU ORV FRPSXHVWRV
DQWLELyWLFRVSURGXFLGRVHQHVWDHWDSDDVtFRPRUHDOL]DUSUXHEDV
GHFDPSRSDUDGHWHUPLQDUODVGRVLVHLQWHUYDORVGHWLHPSRHQ
ODDSOLFDFLyQGHOELRIXQJLFLGD
LA FUNDACIÓN DE AGRO&BIOTECNIA
3DUDHODxRHUDFODURSDUDORVLQYHVWLJDGRUHVGHO,%WTXH
D~QFXDQGRFRQWDEDQFRQXQSURGXFWRTXHWHQtDFDUDFWHUtVWLFDV
DWUDFWLYDV GHVGH HO SXQWR FRPHUFLDO QR KDEtD XQ LQWHUpV
JHQXLQRGHODVFRPSDxtDVFRQODVTXHVHQHJRFLySRUDGTXLULU
ODWHFQRORJtD\SRQHUORHQHOPHUFDGRSRUORTXHWRPDURQOD
GHFLVLyQGHIRUPDUVXSURSLDFRPSDxtD\QHJRFLDUDWUDYpVGH
VXHPSUHVDHOOLFHQFLDPLHQWRGHODWHFQRORJtDTXHHVSURSLHGDG
GHOD81$0\GHO&,$')XHDVtTXHHQHODxRFUHDURQ 
Agro&Biotecnia S. de R.L. MI (A&B)
(OREMHWLYRSULQFLSDOGHODHPSUHVDHUDFRORFDUHOELRIXQJLFLGDHQ
HOPHUFDGRVLQHPEDUJRSDUDSRGHUORJUDUORKDEtDTXHFRQVROLGDU
ODHPSUHVD/RSULPHURIXHUHJLVWUDUODHQHO5(1,(&\7TXHHV
HO5HJLVWUR1DFLRQDOGH,QVWLWXFLRQHV\(PSUHVDV&LHQWt¿FDV\
7HFQROyJLFDVORTXHSHUPLWLyVROLFLWDUIRQGRVJXEHUQDPHQWDOHV
GHDSR\RDODVHPSUHVDVLQQRYDGRUDV(VWHUHJLVWURSHUPLWLy
REWHQHU MXQWR FRQ HO ,%W81$0 HO ¿QDQFLDPLHQWR GH XQ
SUR\HFWRSUHVHQWDGRDO)RQGR0L[WR&21$&<7*RELHUQR
GHO(VWDGRGH0RUHORVHQFX\DFRQYRFDWRULDGHODxR
H[LVWtD ODSRVLELOLGDGGHDSR\DUSUR\HFWRVGH LQQRYDFLyQHQ
LQVWLWXFLRQHVGHLQYHVWLJDFLyQVLHPSUH\FXDQGRHQODLQLFLDWLYD
SDUWLFLSDUDXQDHPSUHVD/DSURSXHVWD WHQtDHO¿QGH ORJUDU
¿QDQFLDPLHQWRSDUDFXDWURDVSHFWRVFUtWLFRVDHVFDODUHOSURFHVR
GHSURGXFFLyQDQLYHOLQGXVWULDOEORJUDUORVUHJLVWURVWDQWR
GHHIHFWLYLGDGELROyJLFDDQWH6$*$53$\ORVGHLQRFXLGDG
DQWHOD&RPLVLyQ)HGHUDOSDUDOD3URWHFFLyQFRQWUD5LHVJRV
6DQLWDULRV&2)(35,6GHOSURGXFWRFHIHFWXDUODVVROLFLWXGHV
GHSDWHQWHHQRWURVSDtVHVGHLQWHUpV%UDVLO(8$\GHODERUDU
HOSODQGHQHJRFLRVGHODHPSUHVD
6LPXOWiQHDPHQWHVHVROLFLWy\ORJUyHOLQJUHVRFRPRHPSUHVDHQ
OD,QFXEDGRUDGH$OWD7HFQRORJtDGHO&H0,77&HQWUR0RUHOHQVH
GH,QQRYDFLyQ\7UDQVIHUHQFLDGH7HFQRORJtD(VWDGHSHQGHQFLD
SURSRUFLRQyDVHVRUtDGXUDQWHHOSURFHVRGHLQFXEDFLyQPHGLDQWH
ODHYDOXDFLyQGHODYDQFHHQODVGLIHUHQWHVHWDSDVTXHLQFOXtDQ
³SURFHVRV SURGXFWLYRV´ ³LPDJHQ FRUSRUDWLYD´ ³¿QDQ]DV´
HWF )LQDOPHQWH VH FXPSOLy FRQ WRGRV ORV UHTXLVLWRV \A&B 
VHJUDGXyFRPRHPSUHVDHQGLFLHPEUHGH³*UDGXDUVH´
VLJQL¿FDED SULQFLSDOPHQWH TXH DSDUWLU GH HVHPRPHQWR OD
HPSUHVDQRWHQtDDSR\RVH[WHUQRV\TXHGHEtDVREUHYLYLUFRQ
VXVSURSLRVPHGLRV(VRVLQGXGDIXHGLItFLOSDUDXQDHPSUHVD
TXHKDVWDHVHPRPHQWRQRKDEtDYHQGLGRXQVRORJUDPRGH
VX~QLFRSURGXFWR
'XUDQWHODLQFXEDFLyQAgro&BiotecniaWXYRHQSULPHUWpUPLQR
TXH QHJRFLDU ORV WpUPLQRV GH OD WUDQVIHUHQFLD GH WHFQRORJtD
FRQ HO ,%W81$0&,$' (VH QR IXH XQ SURFHVR VHQFLOOR
3ULPHUR ODV DXWRULGDGHV GH HVWDV LQVWLWXFLRQHV WXYLHURQ TXH
QHJRFLDUORVWpUPLQRVGHOUHSDUWRGHORVEHQH¿FLRVGHOSUREDEOH
OLFHQFLDPLHQWRGHODWHFQRORJtD(VWDVLQVWLWXFLRQHVDFRUGDURQ
FyPRVHUHSDUWLUtDQODVSRVLEOHVJDQDQFLDV\OD81$0TXHGy
FRPR HQFDUJDGD GH OD QHJRFLDFLyQ GH FXDOTXLHU LQWHQWR GH
WUDQVIHUHQFLDGHODWHFQRORJtD(OKHFKRGHTXHIXHUDVyORXQD
LQVWLWXFLyQ OD 81$0 OD UHVSRQVDEOH GH OD WUDQVIHUHQFLD
WHFQROyJLFD GHVGH OXHJR PDQWHQLHQGR FLHUWRV SDUiPHWURV
PtQLPRV IDFLOLWy HO SURFHVR 'HVSXpV GH XQD QHJRFLDFLyQ
TXHGXUyFDVLXQDxRHQWUHAgro&Biotecnia\OD81$0VH
FRQFUHWyOD¿UPDGHOFRQYHQLRGHWUDQVIHUHQFLDGHWHFQRORJtD
8QRGHORVSULQFLSDOHVDVXQWRVHQODQHJRFLDFLyQVHUH¿ULySRU
XQDSDUWHDGLIHULUHOSDJRGHOdown-paymentDQWLFLSRR³SDJR
IURQWDO´FRQHO¿QGHKDFHUORYLDEOHSDUDXQDHPSUHVDTXH
HVWDEDDSHQDVSRULQWURGXFLUXQSURGXFWRHQHOPHUFDGR\SRU
HORWURDORVSRVLEOHVFRQÀLFWRVGHLQWHUpVGHORVLQYHVWLJDGRUHV
LQYROXFUDGRVTXHVLPXOWiQHDPHQWHHUDQSDUWHGHORVTXHKDEtDQ
GHVDUUROODGRODWHFQRORJtD\HUDQVRFLRVGHODHPSUHVD(VWD
VLWXDFLyQQRVHHQFXHQWUDHVSHFt¿FDPHQWHUHJODPHQWDGDGHQWUR
GHOD81$0\GHVSXpVGHYDULDVHQWUHYLVWDVFRQORVDERJDGRV
GHHVWDLQVWLWXFLyQHQODVTXHVHDFODUDURQORVEHQH¿FLRVSDUD
DPEDVSDUWHV\ODOHJDOLGDGGHODFXHUGR¿QDOPHQWHDSULQFLSLRV
GHVH¿UPyHOFRQWUDWRGHOLFHQFLDPLHQWR$FWXDOPHQWH
LQLFLRVGHAgro&Biotecnia\DKDSDJDGRDOD81$0
\pVWDDVXYH]DO&,$'UHJDOtDVSRUODVYHQWDVGHFungifree 
AB® OOHYDGDVDFDERHQORVDxRVGHD
REGISTRO Y LANZAMIENTO COMERCIAL DE FUNGIFREE AB®
(VSHUWLQHQWHHQIDWL]DUTXHVHSXHGHWHQHUXQSURGXFWRPX\
HIHFWLYRFX\DWHFQRORJtDGHSURGXFFLyQHVWpSDWHQWDGDSHURVL
QRVHFXHQWDFRQORVUHJLVWURVDQWHODVDXWRULGDGHVFRPSHWHQWHV
QRHVSRVLEOHFRPHUFLDOL]DUOROHJDOPHQWH)XHDVtTXH$&BOOHYy
DFDERORVWUiPLWHVQHFHVDULRVSDUDHOUHJLVWURGHOSURGXFWRDQWH
ODVDXWRULGDGHVUHJXODGRUDVR¿FLDOHVFRPSHWHQWHVGH0p[LFR
Galindo, E. et al.: Fungifree AB®, el primer biofungicida 100% mexicano 57junio, 2015
DVtFRPRHOUHJLVWURGHPDUFDV\ORJRWLSRVGHODHPSUHVD\GHO
SURGXFWR
3DUD REWHQHU ORV UHJLVWURV GH XVR SULPHUR VH GHPRVWUy D
6$*$53$TXHHOSURGXFWRIXQFLRQDEDSDUDHOFRQWUROGHOD
DQWUDFQRVLVGHOPDQJR6LELHQ\DVHFRQWDEDFRQSUXHEDVGH
FDPSRHQQLQJXQDGHHOODVVHKDEtDVROLFLWDGRODLQWHUYHQFLyQ
GHXQSHULWRGH6$*$53$TXHFHUWL¿FDUDODHIHFWLYLGDGGHO
ELRIXQJLFLGD3RUORTXHVHWXYRTXHHVSHUDUXQQXHYRFLFORGH
FXOWLYRGHPDQJRXQRVVHLVPHVHVHLQWHJUDUHOH[SHGLHQWH
FRQ ORVUHVXOWDGRVDQWH6$*$53$TXLHQ¿QDOPHQWHHPLWLy
HOGLFWDPHQWpFQLFRGHHIHFWLYLGDGELROyJLFD(QOD)LJXUD
VH LOXVWUDQ ORV SULQFLSDOHV UHVXOWDGRV TXHSHUPLWLHURQ ORJUDU
HVWHUHJLVWUR>@
$GHPiV GH OD HIHFWLYLGDG GHO SURGXFWR KD\ TXH GHPRVWUDU
TXHVXXVRFRQVWLWX\HXQULHVJRDFHSWDEOHSDUDORVKXPDQRV\
HOPHGLRDPELHQWH/RTXHLPSOLFDXQDODUJDOLVWDGHSUXHEDV
D ODVTXH VH OH VRPHWH HQ WpUPLQRVGH LGHQWLGDGGHO DJHQWH
ELROyJLFRODFRPSRVLFLyQGHODIyUPXODVXVSURSLHGDGHVItVLFR
TXtPLFDV PpWRGRV DQDOtWLFRV XWLOL]DGRV SDUD OD YDORUDFLyQ
LGHQWL¿FDFLyQ\GHWHUPLQDFLyQGHODSXUH]DGHODJHQWHELROyJLFR
FDUDFWHUtVWLFDVItVLFDVUHODFLRQDGDVFRQHOXVRGHOIRUPXODGR
SURSLHGDGHVELROyJLFDVGHODJHQWH LQIRUPDFLyQWR[LFROyJLFD
\ HFRWR[LFROyJLFD>@ (VWDV SUXHEDV GHEHQ VHU HYDOXDGDV \
DSUREDGDVSRUODERUDWRULRVFHUWL¿FDGRV(OWUiPLWHSDUDREWHQHU
HO UHJLVWUR GHO ELRIXQJLFLGD LQLFLy HQ HO DxR  DQWH OD
&2)(35,6\FHUFDGHGRVDxRV\PHGLRGHVSXpVHVWDLQVWDQFLD
RWRUJyHOUHJLVWURVDQLWDULRDAgro&BiotecniaGHOSURGXFWRTXH
VHGHQRPLQyFungifree AB® YHUOtQHDGHWLHPSRHQOD)LJXUD
FODVL¿FDGRHQHOQLYHOPiVEDMRGHWR[LFLGDG
Agro&BiotecniaHVXQDHPSUHVDFRQEDVHWHFQROyJLFD
SHUR VLQ OD LQIUDHVWUXFWXUD QHFHVDULD SDUD GLVWULEXLU \
FRPHUFLDOL]DUHOSURGXFWRSRUORTXHHUDFODURTXHSDUDORJUDU
FRORFDUHQHOPHUFDGRDFungifree ABVHUHTXHUtDGHXQD
DOLDQ]DFRPHUFLDOFRQXQDHPSUHVDFRQDOWDH[SHULHQFLDHQHVWH
UDPR)XHDVtTXHHQHODxRVHLQLFLDURQQHJRFLDFLRQHV
con FMC Agroquímica de México S. de R.L. de C.V.,HPSUHVD
OtGHUHQHOPHUFDGHRGHSURGXFWRVDJURTXtPLFRVHQ0p[LFR
\HQ/DWLQRDPpULFDFRQODFXDOVH¿UPyXQFRQWUDWRSDUDOD
FRPHUFLDOL]DFLyQ\GLVWULEXFLyQH[FOXVLYDGHOELRIXQJLFLGD
HPSUHVDTXHODQ]yFRPHUFLDOPHQWHHOSURGXFWRHQODExpo-
Agroalimentaria GuanajuatoHQQRYLHPEUHGH[14]
LOS LOGROS ACADÉMICOS DEL PROYECTO
$GHPiVGHODSXHVWDHQHOPHUFDGRGHOELRIXQJLFLGDHVWHSUR\HFWR
SHUPLWLyTXHVHHQWUHQDUDDSHUVRQDODOWDPHQWHFDOL¿FDGRHQHO
iUHDGHFRQWUROELROyJLFR'XUDQWHORVGRFHDxRVTXHWRPyOD
UHDOL]DFLyQGHHVWHSUR\HFWRFLQFRHVWXGLDQWHVUHDOL]DURQWHVLV
GH OLFHQFLDWXUD\RFKRPiVREWXYLHURQHOJUDGRGH0DHVWUtD
HQ&LHQFLDV (QWUH HOORV VH FRQWDURQ%LyORJRV$JUyQRPRV
,QJHQLHURV4XtPLFRV\%LRTXtPLFRV'HLJXDOIRUPDGXUDQWH
HVHWLHPSRVHSXEOLFDURQYDULRVDUWtFXORV>@WDQWRHQ
UHYLVWDVFLHQWt¿FDVGHDUELWUDMHLQWHUQDFLRQDOFRPRHQUHYLVWDV
GHGLIXVLyQHQHOiPELWRDJUtFRODTXHGRFXPHQWDQGLIHUHQWHV
HWDSDV GHO SUR\HFWR TXH FXOPLQy HQ OD FRPHUFLDOL]DFLyQ GH
Fungifree AB®.
Figura 2. Efecto de diferentes dosis de Fungifree AB® en la producción 
de mangos con calidad de exportación y mangos con daño por 
antracnosis. Se realizaron siete aplicaciones mensuales de 4L de 
cada tratamiento por árbol. El control consistió en un tratamiento 
hidro-térmico. Se consideraron frutos con calidad de exportación 
aquellos libres de manchas ocasionadas por la antracnosis. Datos 
tomados de Serrano-Carreón, et al (2010)[12]. Las letras diferentes 
LQGLFDQGLIHUHQFLDVVLJQLÀFDWLYDVHQWUHODVPXHVWUDVS 
$VLPLVPRGHIRUPDSDUDOHODVHGHVDUUROOyXQDWpFQLFDGH
DQiOLVLVGHLPiJHQHVSDUDHYDOXDUHOGDxRRFDVLRQDGRSRU
ODDQWUDFQRVLVHQHOPDQJR[15]'HPDQHUDWUDGLFLRQDOHO
GDxRHQHOIUXWRVHGHWHUPLQDFRQXQDHVFDODKHGyQLFDOR
TXHUHVXOWDVXEMHWLYR\SRFRH¿FLHQWHSXHVYDULDUiVHJ~Q
ORVFULWHULRVGHFDGDSHUVRQD/DWpFQLFDGHDQiOLVLVGH
LPiJHQHVSHUPLWHFXDQWL¿FDUODVXSHU¿FLHGHOIUXWRTXH
HVWiDIHFWDGDSRUODHQIHUPHGDG*UDFLDVDXQSUR\HFWR
¿QDQFLDGRSRUHOIRQGRVHFWRULDO6$*$53$&21$&<7
VHORJUyODFRQVWUXFFLyQGHXQSURWRWLSRTXHSRGUiVHU
XVDGRHQFDPSR[16]
NUEVOS REGISTROS Y CERTIFICACIÓN COMO PRODUCTO 
ORGÁNICO
$OPRPHQWRGHVXODQ]DPLHQWRFungifree ABFRQWDED
VyORFRQUHJLVWURSDUDVXXVRHQHOFRQWUROGHODDQWUDFQRVLV
GHOPDQJRVLQHPEDUJRVHKDDPSOLDGRVXXVRDGRV
HQIHUPHGDGHVPiV\DYHLQWLWUpVFXOWLYRV(QHODxR
VHRWRUJDURQORVUHJLVWURVSDUDHOFRQWUROGHDQWUDFQRVLV
HQ DJXDFDWH SDSD\R C. gloeosporioides OLPRQHUR
PDQGDULQRQDUDQMR\WRURQMRC. acutatumDVtFRPR
HO UHJLVWUR SDUD HO FRQWURO GH FHQLFLOOD SROYRULHQWD HQ
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FDODED]DFDODEDFLWDFKD\RWHPHOyQSHSLQRVDQGtDErysiphe 
cichoracearumEHUHQMHQDFKLOHFKLOHEHOOMLWRPDWH\WRPDWHGH
FiVFDUDLeveillula tauricaYHUOtQHDGHWLHPSRHQOD)LJXUD
/DHQIHUPHGDG³FHQLFLOODSROYRULHQWD´FDXVDGDSRUORVKRQJRV
L. taurica y E. chichoracearumRFDVLRQDSpUGLGDVHFRQyPLFDV
LPSRUWDQWHVHQORVFXOWLYRVGHVRODQiFHDV\FXFXUELWiFHDVSRU
ORTXHVHHYDOXyODHIHFWLYLGDGGHFungifree AB®FRQWUDHVWH
SDWyJHQR$OUHDOL]DUSUXHEDVHQFXOWLYRVGHSHSLQR\WRPDWLOOR
YHUGHHQ ORV(VWDGRVGH0RUHORV\0LFKRDFiQ0p[LFRVH
REVHUYyTXHHOELRIXQJLFLGDSHUPLWHGLVPLQXLUODLQFLGHQFLDGH
ODHQIHUPHGDGDQLYHOHVVLPLODUHVDORVREWHQLGRVFRQSURGXFWRV
TXtPLFRV )LJXUD  GHVGH OXHJR FRQ OD YHQWDMD GH VHU XQ
SURGXFWRTXHQRGHMDUHVLGXRVTXtPLFRV
)XH GXUDQWH HO DxR  TXH VH UHDOL]DURQ ODV SUXHEDV GH
HIHFWLYLGDG\VHREWXYRHOUHJLVWURSDUDHOFRQWUROGHDQWUDFQRVLV
(C. fragarie)PRKRJULVBotrytis cinerea)\PLOGL~SROYRULHQWR
(Sphaerotheca macularis\S. humuliHQHOJUXSRGHODV³EHUULHV´
IXHQHFHVDULRGRFXPHQWDUODLQWHJULGDGGHODFDGHQDRUJiQLFDSRU
PHGLRGHGLDJUDPDVGHSURFHVR\FHUWL¿FDGRVGHFDOLGDGGHODV
PDWHULDVSULPDVFRQpVWRVHLQWHJUyHOH[SHGLHQWH\VHVRPHWLyD
FRQVLGHUDFLyQGH205,&RQWRGDVODVHYLGHQFLDVSUHVHQWDGDV
HO,QVWLWXWRGHWHUPLQyHQQRYLHPEUHGHTXHFungifree 
ABSRGtDVHUXVDGRSDUDODSURGXFFLyQ\SURFHVDPLHQWRGH
ELHQHVFRQFHUWL¿FDGRRUJiQLFR\VHUFRPHUFLDOL]DGRFRQOD
OH\HQGD³205,/,67(')2525*$1,&86(´DVtFRPR
LQFRUSRUDUHOORJR205,DODHWLTXHWDGHOSURGXFWRYHUOtQHD
GHWLHPSRHQOD)LJXUD
RECONOCIMIENTOS A LA INNOVACIÓN
$XQ FXDQGR HO SUR\HFWR LQLFLDO IXH XQ SUR\HFWR GH FLHQFLD
EiVLFDODLQWHUDFFLyQGHORVLQYHVWLJDGRUHVFRQORVSURGXFWRUHV\
H[SRUWDGRUHVGHPDQJRSHUPLWLyFDPELDUODYLVLyQGHOSUR\HFWR
KDFLD XQ SUR\HFWR WHFQROyJLFR \ SRVWHULRUPHQWH FRPHUFLDO
SRUORTXHIXHQHFHVDULRLQYROXFUDUDSHUVRQDVGHGLIHUHQWHV
)LJXUD  1LYHO GH VHYHULGDG GH FHQLFLOOD SROYRULHQWD Leveillula 
taurica HQ FXOWLYRV GH WRPDWLOORPHGLGD  GtDV GHVSXpV GH OD
~OWLPDDSOLFDFLyQ6HUHDOL]DURQDSOLFDFLRQHVFRQXQLQWHUYDORGH
7 días, utilizando 450 L de agua por hectárea. La muestra testigo 
FRQVLVWLyHQDSOLFDUVyORDJXD(OQLYHOGHVHYHULGDGHVXQDHVFDOD
KHGyQLFDHVWDEOHFLGDSRUHOHYDOXDGRUHQIXQFLyQGHOSRUFHQWDMH
GHVtQWRPDVHQODVXSHUÀFLHGHODSODQWD([SHULPHQWRVUHDOL]DGRV
SRUHO,QJ'DUtR,VDXURHQORVLQYHUQDGHURVGH)0&$JURTXtPLFD
de México, en Zamora, Michoacán (2012).
TXHLQFOX\HORVFXOWLYRVGHIUHVDIUDPEXHVD]DU]DPRUD
\DUiQGDQRVYHUOtQHDGHWLHPSRHQOD)LJXUD
/RVUHVXOWDGRVGHORVHQVD\RVGHHIHFWLYLGDGELROyJLFD
SUDFWLFDGRVSDUDODREWHQFLyQGHORVUHJLVWURVPHQFLRQDGRV
DQWHULRUPHQWHGHPXHVWUDQTXHFungifree AB®QRVyOR
HV H¿FD] FRQWUD OD DQWUDFQRVLV VLQR TXH SXHGH VHU
FRQVLGHUDGRXQELRIXQJLFLGDGHDPSOLRHVSHFWURHIHFWLYR
FRQWUDGLYHUVDVHQIHUPHGDGHVRFDVLRQDGDVSRUGLIHUHQWHV
KRQJRV¿WRSDWyJHQRVHQXQDDPSOLDJDPDGHFXOWLYRV
DJUtFRODVKDVWDHOPRPHQWRKDGHPRVWUDGRVHUH¿FD]
HQHOFRQWUROGHRFKRHVSHFLHVGHKRQJRVGLIHUHQWHVHQ
YHLQWLWUpVFXOWLYRVDJUtFRODV
2WUR DVSHFWR LPSRUWDQWH HV TXH D SHVDU GH VHU XQ
ELRIXQJLFLGDFODVL¿FDGRHQHOQLYHOPiVEDMRGHWR[LFLGDG
SRU&2)(35,6SDUDTXHFungifree AB®SXGLHUDVHUXVDGR
HQHOFXOWLYRGHSURGXFWRVRUJiQLFRVGHFUHFLHQWHGHPDQGD
HQHOPHUFDGRDFWXDOUHTXHUtDGHXQDFHUWL¿FDFLyQFRPR
SURGXFWRGHHVWH WLSR3RU ORDQWHULRUA&B,HQHODxR
VHGLRDODWDUHDGHFRQVHJXLUHVWHVHOOR
(OFHUWL¿FDGRFRPRSURGXFWRRUJiQLFRHVRWRUJDGRSRU
LQVWLWXFLRQHV FDOL¿FDGDV SDUD HVWH ¿Q XQD GH HOODV HV
HO ,QVWLWXWR SDUD OD 5HYLVLyQ GH0DWHULDOHV 2UJiQLFRV
205,SRUVXVVLJODVHQLQJOpV(VWDRUJDQL]DFLyQ
VLQ¿QHVGHOXFURRIUHFHXQDHYDOXDFLyQLQGHSHQGLHQWH
SDUDJDUDQWL]DUODLQWHJULGDGGHODFDGHQDGHSURGXFFLyQ
\SURFHVDPLHQWRGHSURGXFWRVFHUWL¿FDGRVRUJiQLFRV
3DUDREWHQHUODFHUWL¿FDFLyQSRUSDUWHGH205,VHWXYR
HQSULPHU OXJDUTXHYHUL¿FDUTXH WRGRV ORV LQVXPRV\
PDWHULDVSULPDVLQYROXFUDGRVHQHOSURFHVRGHSURGXFFLyQ
HVWXYLHUDQ GHQWUR GH ORV OLVWDGRV GH FRPSRQHQWHV
SHUPLWLGRVSRU205,8QDYH]FRPSOHWDGRHVWHSDVR
2.0 kg/ha 
Galindo, E. et al.: Fungifree AB®, el primer biofungicida 100% mexicano 59junio, 2015
iPELWRVSDUDORJUDUOOHYDUDFungifree ABGHOODERUDWRULRDO
PHUFDGR/RDQWHULRUKDFHGHHVWHXQSUR\HFWR~QLFRHQVXWLSR
\TXHKDVLGRUHFRQRFLGRSRUGLIHUHQWHVLQVWLWXFLRQHVQDFLRQDOHV
HLQWHUQDFLRQDOHVFRPRXQSURGXFWRLQQRYDGRUYHUOtQHDGH
WLHPSRHQOD)LJXUD
(QSULPHUOXJDUIXHGHFODUDGRFRPRXQRGHORVWUHVDYDQFHV
PiV LPSRUWDQWHV GH OD ELRWHFQRORJtD HQ HO DxR  SRU HO
3URJUDPDGH,QQRYDFLyQSDUD3URGXFWLYLGDG\&RPSHWLWLYLGDG
3,3& GHO ,QVWLWXWR ,QWHUDPHULFDQR GH&RRSHUDFLyQ SDUD OD
$JULFXOWXUD,,&$(ORUJDQLVPRS~EOLFRFRQVHGHHQ&RVWD
5LFDUHFRQRFLyODVYHQWDMDVGHHVWHELRIXQJLFLGDSDUDHOFRQWURO
VXVWHQWDEOHGHODDQWUDFQRVLVHQPDQJR
(QDEULOGHOD$VRFLDFLyQ0H[LFDQDGH'LUHFWLYRVGHOD
,QYHVWLJDFLyQ$SOLFDGD\HO'HVDUUROOR7HFQROyJLFR$',$7
HQWUHJyDAgro&BiotecniaHOSULPHUOXJDUGHOPremio ADIAT 
a la Innovación TecnológicaHQOD&DWHJRUtD3\0((VWHHVHO
UHFRQRFLPLHQWRQDFLRQDOPiVLPSRUWDQWHRWRUJDGRHQHOFDPSR
GHODLQQRYDFLyQDOTXHVHKL]RDFUHHGRUDSRUHOSUR\HFWRTXH
FXOPLQyFRQODSXHVWDHQHOPHUFDGRGHFungifree AB
(Q DJRVWR GH Fungifree AB REWXYR OD GLVWLQFLyQ D
OD LQQRYDFLyQPiV LPSRUWDQWH GH /DWLQRDPpULFD HOPremio 
Innovadores de América 2014 HQODFDWHJRUtDGHHPSUHVDHO
FXDORWRUJDInnovaméricaTXHHVXQDDVRFLDFLyQFUHDGDFRQHO
REMHWLYRGHGDUDFRQRFHU\UHFRQRFHULQLFLDWLYDV\SUR\HFWRV
ODWLQRDPHULFDQRVLQQRYDGRUHVHQODViUHDVVRFLDOHPSUHVDULDO
FXOWXUDO\FLHQWt¿FD
CONCLUSIONES
Fungifree ABHVXQSROYRKXPHFWDEOHIRUPXODGRFRQHVSRUDV
GHBacillus subtilis FHSD\TXHSXHGHVHUDOPDFHQDGRSRU
PiVGHGRVDxRVDWHPSHUDWXUDDPELHQWHVLQPHQRVFDERGH
VXFDOLGDG
(VWHELRIXQJLFLGDDPLJDEOHFRQHODPELHQWHHVHIHFWLYRSDUDHO
FRQWUROGHHQIHUPHGDGHVI~QJLFDVIROLDUHVFRPRODDQWUDFQRVLV
(C. gloeosporioides, C. acutatum y C. fragariae), FHQLFLOOD
SROYRULHQWD L. taurica, E. chichoracearum y S. humili) \
PRKRJULVB. cinerea)DQLYHOHVVLPLODUHVRVXSHULRUHVDORV
DOFDQ]DGRVFRQORVIXQJLFLGDVTXtPLFRVFRQODYHQWDMDGHQR
SUHVHQWDUSUREOHPDVGHUHVLGXDOLGDG\SRGHUVHUHPSOHDGRHQ
ODSURGXFFLyQGHFXOWLYRVRUJiQLFRV
/DSXHVWDHQHOPHUFDGRPH[LFDQRGHFungifree AB® HVHO
UHVXOWDGRGHODFRPELQDFLyQGHXQJUDQQ~PHURGHIDFWRUHV
HQWUHORVTXHVHLQFOX\HQDODVVREUHVDOLHQWHVFDUDFWHUtVWLFDV
WpFQLFDVGHOSURGXFWREHODOWRQLYHODFDGpPLFR\GHFRPSURPLVR
GH ODV LQVWLWXFLRQHV DFDGpPLFDV LQYROXFUDGDV ,%W±&,$'
F HO LQYROXFUDPLHQWR GH ORV SURGXFWRUHV \ H[SRUWDGRUHV GH
PDQJRHQODVSUXHEDVFRPHUFLDOHVGHOSURGXFWRGODFUHDFLyQ
GHODHPSUHVDspin-offHHOFRPSURPLVRGHXQDLPSRUWDQWH
FRPSDxtDFRPHUFLDOL]DGRUDGHJUDQWUDGLFLyQ\SUHVWLJLRHQ
0p[LFR\$PpULFD/DWLQD\IHOHQWXVLDVPR\SHUVHYHUDQFLD
GHWRGRVORVLQYROXFUDGRVHQHOSUR\HFWR7RGRORDQWHULRUOR
KDFHXQFDVRsui generisHOFXDOKDVLGRUHFRQRFLGRQDFLRQDO
HLQWHUQDFLRQDOPHQWHHQHOiUHDGHODLQQRYDFLyQ
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/RV DXWRUHV DJUDGHFHQ HO ILQDQFLDPLHQWR UHFLELGR SRU
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